1 (page 229) use 14 years of satellite observations from NASA's Moderate Resolution Imaging Spectroradiometer (MODIS) to obtain monthly data on the responses of vegetation to variability in water availability, cloudiness and air temperature. The researchers then applied a new empirical tool -the vegetation sensitivity index -to identify ecologically sensitive areas that exhibit either amplified or slowed responses to climate variability in comparison to other regions. They use their findings to begin to explore why some regions seem to be more vulnerable than others.
Current ecological theory states that, as ecosystems approach critical thresholds (also referred to as tipping points), they become unstable and respond more acutely to external perturbations 2 . Knowledge of these thresholds is key to the sustainable management of ecosystems and to anticipating irreversible changes and/or ecological collapse. But predicting where and when such transitions will occur remains a challenge.
Studies of ecosystem resilience generally monitor trends in productivity or biodiversity in relation to changes in mean climate states, rather than in response to climate variation. A widely used metric of ecological resilience relates changes in the productivity of vegetation to variations in annual rainfall: this is known as rainfall-use efficiency (RUE), and is often applied to dryland areas 3, 4 . RUE facilitates cross-biome comparisons and establishes a hypothetical threshold beyond which ecological transitions or ecosystem collapse may occur. Seddon et al. have greatly extended such sensitivity assessments by including variability in several climate drivers -air temperature, water availability and cloud level -and relating these to vegetation productivity on monthly timescales.
The authors' vegetation sensitivity index (VSI) allows them to assess vegetationproductivity responses to climate variability across all terrestrial ecosystems, from tropical forests and temperate grasslands to the Arctic tundra and alpine areas. The VSI quantifies patterns and drivers of ecological sensitivity by identifying ecologically vulnerable areas, and includes a 'weighting' for the various climate factors that contribute to ecological change.
Like other global assessments of vegetation growth in response to climatic factors 5 , the researchers' index identified amplified vegetation responses to climate variability in areas that are experiencing rapid warming, such as the Arctic tundra and alpine regions (Fig. 1) . Tropical forests around the globe also showed amplified sensitivity, which was associated with cloud and light variations. However, in contrast to earlier work 5 , the authors found water availability to be an important driver of sensitivity in tropical forests in central Africa. This is in agreement with the results of a recent study 6 that also reported water to be a major driver of vegetation productivity in of the monomers used to make PET. Although the initial reaction yields reported by Banerjee and colleagues are low, the finding raises the possibility that PET, like PEF, could be made using CO 2 . If the yields can be improved, then this chemistry would be a marked improvement on the current multistep route used by industry to make terephthalic acid.
More than 45 million tonnes of PET are produced annually 9 , making it one of the largest potential synthetic 'sinks' for CO 2 . That said, no synthesis that uses CO 2 will lead to sizeable reductions in atmospheric concentrations of the gas. Nevertheless, finding sustainable uses for abundant resources such as CO 2 as alternatives to non-renewable resources remains a worthy goal. More broadly, Banerjee and co-workers' results suggest that the molecular machinery devised by chemists will follow the example of plants, by evolving to use CO 2 
NEURODEVELOPMENT

Regeneration switch is a gas
Nitric oxide gas has now been found to act as a switch during developmental remodelling of axonal projections from neurons: high gas levels promote the degeneration of unwanted axons and low levels support subsequent regrowth. For example, the functional and structural properties of a young forest may differ from those of a mature forest, and the two systems may therefore respond differently to the same climate variability. Furthermore, other ecosystem parameters may be better suited to assessing responses to climate variability. Intrinsic functional parameters such as efficiency of water and light use are also worthy of further attention 8 , because these may better represent an ecosystem's photosynthetic capacity.
The role of biodiversity in driving differences in ecological sensitivity also needs further exploration. Although biodiversity cannot be directly assessed with the coarse resolution of MODIS satellite data, broadscale losses in species diversity could easily amplify ecosystem responses to extreme climate events and ecosystem disturbance, and result in lower ecological resilience 9 . These amplified responses may be measurable with satellite indices such as the VSI, although the impact of changes in biodiversity may not be known without in situ data. Low species diversity may also prolong ecosystem recovery after major disturbances.
Although Seddon et al. addressed lag and memory effects, in which an ecosystem's response depends on both current and past climate conditions 10 , a greater insight into the relationship between such effects and measurements of sensitivity is needed. And there remains an overall lack of understanding of the complex interactions between climate events and ecosystem responses across various temporal scales 11 . However, the authors' findings highlight the necessity of understanding basic ecological sensitivity and recognizing areas that are vulnerable to climate variability, especially in a warming climate. Only through an understanding of vegetation's responses to current climate variability can we improve predictions of the future consequences of such variability on our planet's ecosystems and biodiversity, as well as on our own food security and welfare. ■ 
Alfredo Huete is in the Plant
TA K E S H I AWA S A K I & K E I I TO
T o create fantastic bonsai trees, a bonsai master prunes unwanted branches and promotes the growth of new ones with careful timing. Similarly, neuronal projections called axons must undergo proper and timely pruning and regrowth in the brain to produce functional neuronal circuits 1 . Failure of this process has been associated with autism and schizophrenia 2, 3 . Until now, the way in which neurons transition between degenerative and regenerative states has been mysterious, but, writing in Cell, Rabinovich et al. 4 report that the switch is mediated by levels of nitric oxide (NO) gas.
The mushroom body (MB) is a brain region in the fruit fly Drosophila melanogaster that is involved in associative learning and memory. During early pupal development, when larvae undergo metamorphosis into flies, the distal branches of MB axons are eliminated and then regrow, adopting different conformations that better serve the adult lifestyle. As such, MB axons offer an excellent model system in which to untangle the mechanisms that underlie neuronal remodelling 5 . Research on this system has provided a good understanding of axon degeneration [6] [7] [8] , but axon regeneration and the mechanisms that control the transition between the two states have not been well studied.
The group that performed the current study previously showed that, in D. melanogaster, a nuclear receptor protein called UNF is essential for axon regrowth 9 . In mice, the equivalent protein forms a dimer with another nuclear receptor, REV-ERB (ref. 10). Rabinovich et al. found that the fruit-fly equivalent of REV-ERB, a protein called E75, is also essential for axon regrowth. It has been proposed 11 that haem molecules bind to each of UNF and E75, and that haem also binds to NO gas. In addition, NO levels modulate the activity of E75 (ref. 12). The authors therefore investigated whether NO is involved in axon regrowth during MB remodelling.
Using MB neurons in culture, Rabinovich et al. reduced NO levels by inhibiting the activity of the enzyme that catalyses NO production, NO synthase (NOS), either chemically or by inhibiting transcription of the NOS gene. Both treatments promoted regrowth of MB axons. By testing the physical inter action between UNF and E75, the researchers found evidence that the proteins interacted when NO was depleted, but not under normal conditions. Thus, they suggest that UNF and E75 form dimers that promote axon regrowth, but can do so only when NO levels are low. Moreover, depleting NOS in vivo caused not only precocious regrowth but also defective pruning, demonstrating the need for high NO levels during the degenerative phase of remodelling.
Next, the authors showed that NO levels in MB neurons undergo dynamic change during normal remodelling, being high during pruning and low during regrowth. However,
